In a traditional systematic review and meta-analysis, the best available evidence is sought, systematically identified, critically appraised and synthesised, in order to try answer some clinical or research question [1] . Systematic reviews have long been considered at the top of the evidence-based medicine study hierarchy, and the number of published systematic reviews and meta-analyses has increased significantly over the past 20 years [2] . An assessment using stringent criteria a decade ago suggested that at least 2500 new systematic reviews are published each year [2] . Since then, their rate of production has increased approximately 10-fold [3] . About a third of them include quantitative syntheses (meta-analyses) [3] .
In a traditional systematic review and meta-analysis, the best available evidence is sought, systematically identified, critically appraised and synthesised, in order to try answer some clinical or research question [1] . Systematic reviews have long been considered at the top of the evidence-based medicine study hierarchy, and the number of published systematic reviews and meta-analyses has increased significantly over the past 20 years [2] . An assessment using stringent criteria a decade ago suggested that at least 2500 new systematic reviews are published each year [2] . Since then, their rate of production has increased approximately 10-fold [3] . About a third of them include quantitative syntheses (meta-analyses) [3] .
Upside of systematic reviews
Systematic reviews in theory help inform clinicians and researchers on patient-important issues, and they try to provide a transparent outline of the balance between the benefits and harms of healthcare behaviour and interventions [3] . They also provide balanced and transparent evidence for patients, relatives and policymakers, and they can be the starting point for trustworthy clinical practice guidelines [4] . Systematic reviews and meta-analyses are also increasingly being used in the context of research programs, in which they form the first step and are used to identify and highlight uncertainties and unanswered research areas where additional knowledge is warranted [5] . This valuable information is used by many, including funders wishing to support new research, and by journal editors in prioritising research findings [2] .
Summarising data from individual trials increases the statistical power and the precision of the effect estimates, as data from individual trials are often underpowered with high risk of type 1 and 2 errors [6] . This is especially important when assessing adverse events, as most individual trials are powered to detect benefits but not adverse events [7] . Consequently, meta-analyses have the potential to reveal important adverse event associations which may require further verification in the future. Carefully done systematic reviews and metaanalyses have also a unique opportunity to measure and try to understand sources of heterogeneity and to offer a broader view of the evidence.
Downside of systematic reviews
Major challenges and threats to the validity and interpretation of systematic reviews and meta-analyses include lack of systematic and transparent conduct and reporting, poor methodological quality of the included studies, risk of random errors, unrecognized and unaccounted statistical and clinical heterogeneity, data dredging in non-predefined statistical analyses, and lack of assessment of the overall quality of evidence.
Lack of systematic and transparent conduct and reporting of systematic reviews is still common, despite efforts at prompting registration and careful reporting. Many systematic reviews are often flawed, redundant and/or misleading [3] .
The methodological rigour of many published trials is not adequate, and most suffer from high risk of systematic errors (bias), which in turn increases the risk of overestimating benefit and underestimating harm [8] .
Many statistical analyses are inadequately conducted and reported, and even changed after the completion of a trial [9] . Meta-analyses may not necessarily remove these biases.
Meta-analyses are at further risk of random errors due to repetitive testing and spurious findings [10] . Trial sequential analysis approaches [11] and other methods may help confer the right amount of uncertainty about the conclusiveness of the results.
Summarising data from various sources increases the risk of heterogeneity. Although heterogeneity may be estimated statistically, currently available approaches, such the Q test and I 2 estimates, remain imperfect, weak in detecting heterogeneity and likely give a false sense of reassurance when failing to demonstrate significant heterogeneity [12] .
Overall, the quality of evidence of many systematic reviews and meta-analyses is low because of risks of bias, indirectness, imprecision, inconsistency and publication bias [13] . This has significant impact on the validity of the findings.
Future of systematic reviews
Threats to the validity and interpretation of systematic reviews are common, but they can all be overcome to some extent with careful design and execution of the review (Fig. 1) . For those that cannot be overcome (e.g. the poor quality of the primary data), a good systematic review can still be helpful if it recognises and carefully maps the limitations of the evidence.
Trustworthy systematic reviews and meta-analyses with accurate and reliable conclusions should be prepared systematically and transparently [3] . The preferred reporting items for systematic reviews and meta-analyses (PRISMA) statements provide guidance on how to design [14] and report a systematic review [2] . These guidelines, although necessary, may not be considered as sufficient, as no guidance on design and reporting can make a metaanalysis useful if it does not deal with a useful, important question to start with (Fig. 1) .
Conventional retrospective systematic reviews are limited by the inherent limitations of the primary data that they try to unearth and combine. Systematic reviews of systematic reviews (overview of systematic reviews or umbrella reviews) and network meta-analyses are offering opportunities for even broader views of the evidence [15] , and when carefully conducted, they can further enhance the utility of evidence syntheses. Individual patient-data meta-analyses are also becoming increasingly popular and the increasing availability of raw data may make them the default standard in the future, while currently they are still limited by data availability and much higher requirements in terms of effort and resources. As a way to move forward, meta-analyses may need to be planned and designed prospectively. In this concept, the research agenda of multiple trials may deserve to be designed with the explicit expectation that all trials will contribute to a continuously updated metaanalysis. This may allow reaping the most useful results, as primary data and meta-analyses become synchronised.
Conclusion
An evaluation of the landscape of current systematic reviews and meta-analyses suggests that many of them are focused on unimportant questions, many are redundant and unnecessary, a sizeable proportion are flawed beyond repair, and eventually only about 3% of them are both well done and clinically useful [3] . So, if this literature is to be seen in its bulk, it represents mostly a waste of no utility. However, there is a minority of systematic reviews and meta-analyses that can be extremely useful. The main challenge is how to enhance this minority and, if possible, make it even the majority among future systematic reviews and meta-analyses.
